Studies of plasma aldosterone in anephric people: evidence for the fundamental role of the renin system in maintaining aldosterone secretion.
When plasma aldosterone (PA) was measured in 32 predialysis samples from 18 anephric subjects more than 3 months postnephrectomy, all but two values were subnormal, 16 measurements were undetectable, i.e. below 0.35 ng/100 ml, and PA averaged only 1.7 ng/100 ml +/- 0.5 (SE) in the remaining 16. In contrast, PA averaged 29.7 +/- 5.6 ng/100 ml in 12 dialysis patients with kidneys. Plasma renin activity was undetectable in 15 assays of anephric subjects and averaged 0.5 +/- 0.1 ng/ml/h in the remaining 17. However, these latter measurements appeared to be an artifact caused by the presence of plasma prorenin. Serum potassium fell during dialysis and appeared responsible for the concurrent 75% fall in PA observed in six nephric patients (delta 14 ng/100 ml), and in three anephric patients (delta 3.3 ng/100 ml) with low but measurable PA values. Overt hyperkalemia was required for potassium to stimulate aldosterone into the normal range in anephric subjects. The angiotensin II analog, saralasin, also increased PA slightly in five studies. Renin and PA fell after nephrectomy and increased after transplantation. Decreases and increases in renin always preceded those of aldosterone. Usually it took several weeks for aldosterone to fall to undetectable levels and several days to return to normal levels after renal transplantation. These observations suggest that the baseline plasma level of angiotensin determines both the baseline level of aldosterone secretion and its capacity to respond either to more angiotensin or to other stimuli. In the absence of renin, the adrenal almost loses its capacity to generate aldosterone. The data support the view that the renin system plays a fundamental role in maintaining aldosterone secretion in man.